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1.0 Overview of Beneficial Uses 
The purpose of this study is to explore beneficial uses for sediments dredged from 
Humboldt Bay and to identify suitable use sites. The focus is on dredged sediments, 
composed of fine-grain material that is 85% silt and clays and 15% sand (Pacific 
Affiliates 2005) from locally maintained sites such as smaller (not-federally maintained) 
channels, marinas, bulk cargo docks, and other marine facilities. Dredged sediment 
could be used to protect waterfront property from sea level rise, replenish beaches, 
increase resiliency of diked shoreline structures to sea level rise, raise the elevation of 
diked former tidelands now used for agriculture, create living shorelines, and restore 
historic salt marsh habitat. Seventy-six suitable sites on and adjacent to Humboldt Bay 
for each beneficial use are identified and their physical characteristics described.  
Historically, dredged sediment from non-federal maintained channels was disposed in 
several upland sites on the North Spit: a 60-acre site adjacent to Eureka Airport, a 20-
acre site at the former Louisiana Pacific pulp mill site, and a site on the beach in the surf 
zone near Samoa. There are two studies that have explored the use of dredged 
sediment for beneficial purposes on Humboldt Bay: 
1. A Coastal Regional Sediment Management Plan (CRSMP) of the Eureka littoral 
cell identified seven regional sediment management schemes, primarily for the 
use of sand generated from dredging the federally maintained navigation 
channels (CSMWG 2017). Considered schemes include: 
• placement of sand in the Littoral Zone,  
• coastal dune enhancement,  
• tidal marsh restoration (fine-grained material alone or as a cap over sand) 
on Humboldt Bay,  
• creating soft (living) shorelines within the Bay,  
• dike rehabilitation on the Bay, creation of recreational beaches in the Bay, 
and 
• the use of dredged material for local construction.  
Several of the schemes (marsh restoration, living shorelines, dike rehabilitation  
 and recreational beaches) considered in the CRSMP are explored further in this  
 study.  
2. In 2015, the Humboldt Bay Harbor, Recreation and Conservation District 
(District) commissioned a feasibility study to investigate the beneficial reuse of 
dredged sediments for tidal wetland restoration and sea level rise adaptation 
(SHN 2015). The 2015 study was in response to the state’s recognition that the 
dredged sediments are a resource that can be used in the restoration of tidal 
wetlands in Humboldt Bay based on the implementation of similar projects on 
San Pablo Bay. The 2015 study considered several dredged sediment use 
options:  
 
• restoring diked former tidelands to salt marsh,  
• restoring eroded salt marsh,  
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• creating living shorelines to protect critical infrastructure,  
• increasing surface elevation of subsided and/or compacted diked former 
tidelands used for agriculture,  
• elevating existing salt marsh areas to increase their resiliency to sea level 
rise, and  
• building up spits to prevent breaching by sea level rise.  
The project’s advisory committee selected the restoration of diked former 
tidelands to be the most suitable and desirable for the use of dredged sediment. 
The study identified 37 potential sites, and four pilot sites were selected. Three 
involved the restoration of diked former tidelands and a fourth explored the 
construction of living shorelines to protect existing levees at the City of Arcata’s 
wastewater treatment plant. Three dredged sediment processing sites were also 
identified for the staging, dewatering and temporary storage. Two sites are in 
Samoa and one is in Fields Landing.  
Two dredging areas are used in this study to determine the distance to each proposed 
sediment use site: marinas at Woodley Island and City of Eureka and the King Salmon 
Channel. Dredging at bulk cargo and commercial docks and public marina facilities 
could also utilize the sediment use sites identified in this study. A slurry of dredged 
sediment can be piped directly to identified use sites or to a centralized processing area 
on District property in Samoa and Fields Landing depending on the dredge area to be 
dewatered before being trucked to sites for use.  
1.1 Waterfront Property 
Sea level rise vulnerability assessments of Humboldt Bay have identified shoreline 
segments that are vulnerable to overtopping (Laird 2013). Tidal inundation mapping has 
identified low-lying areas that could become inundated by rising seas (NHE 2015). 
Waterfront sites in the unincorporated areas of Humboldt County include properties 
zoned as Coastal Dependent Industrial, Residential, and Commercial. Sites in the City 
of Eureka are zoned Waterfront Commercial, General Commercial, and Natural 
Resources. Waterfront property that is vacant and vulnerable to being tidally inundated 
by 1.0 meter of sea level rise has also been identified. Based on current conditions, just 
0.5 meter of sea level rise could begin to encroach on these areas.  
Vulnerable areas could be protected using dredged sediments to increase the surface 
elevation of the waterfront property to prevent tidal inundation by 1.0 meter of sea level 
rise. Dredged sediment could also be used to fill low-lying areas and block pathways for 
inundation of waterfront property and transportation and utility infrastructure. Building 
resiliency to sea level rise of 1.0 meter would protect these sites from tidal inundation 
through 2070 based on the high projection for sea level rise, or 2100 relying on the mid-
range projection (NHE 2014).  
1.2 Beach Replenishment 
Ocean beach surf zones are dynamic areas, eroding in the winter from storm waves 
and rebuilding during the summer. In beach areas experiencing erosion, there may be 
opportunities to augment the natural sediment supply by introducing dredged sediment. 
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An ocean beach surf zone near Samoa has received dredged sediment in the past 
(Samoa Beach Surf Zone Disposal Project), and this study finds there are at least five 
potential recreational beach sediment use areas on Humboldt Bay—at King Salmon, Elk 
River Spit, Samoa Boat Launch area, New Navy Base Road, and an area near 
Fairhaven.  
1.3 Diked Shoreline Structures 
Dikes were first constructed on Humboldt Bay in 1890, and most have an earthen core 
of excavated mudflat/salt marsh sediments. Dredged sediment is similar in composition. 
A recent diked-shoreline sea level rise adaptation feasibility study of Humboldt Bay 
(Laird 2018) identified 23 diked shoreline hydrologic sub-units that are vulnerable to sea 
level rise. (Diked hydrologic sub-units are physical land units defined by a common 
diked shoreline.) Dikes on 14 sub-units currently protect land uses and developments, 
transportation infrastructure, utility infrastructure, environmentally sensitive habitat areas 
(ESHA), and wildlife refuges. The remaining nine diked sub-units protect agricultural 
uses. There are opportunities to use dredged sediment in all 23 sub-units to rebuild 21 
miles of highly vulnerable diked shoreline with eroded dike segments and/or low (less 
than10 feet [ft]) dike crest elevations. 
1.4 Diked Former Tidelands 
Many of the diked former tidelands on Humboldt Bay in the 23 diked sub-units are now 
less than 5.8 ft (all elevations in this report are relative to NAVD 88) mean high water 
(MHW) elevation. This is likely a result of the oxidation of organic material in diked 
former tidelands (salt marsh) soils. Groundwater is closer to the surface in these areas 
than on agricultural lands located on alluvial deposits farther inland. Sea level rise may 
cause groundwater to emerge in these low-lying areas, which could restrict agricultural 
uses. When diked former tidelands are to be restored to salt marsh by breaching dikes, 
these low-lying areas need to be raised to above 5.8 ft (MHW) to avoid the formation of 
mudflats, which occur at lower elevations. Dredged sediment could be used to raise the 
elevation of these diked former tidelands to sustain agricultural uses or to aid in the 
future restoration of salt marsh. 
1.5 Living Shorelines 
Salt marshes are inter-tidal wetlands that protect shorelines from wave-induced erosion 
and serve important habitat functions. A constructed salt marsh is referred to as a “living 
shoreline.” Living shorelines can protect shorelines and the assets that they protect in 
turn.  
Relying on an 1870 U.S. Coast Survey, historic salt marsh areas waterward of the 
current shoreline that have been eliminated or reduced in areal extent have been 
identified and delineated. Risks of sea level rise, specifically erosion of dike structures 
or fill, could lead to tidal inundation of critical transportation and utility infrastructure and 
waterfront developments. Restoring salt marsh in front of vulnerable shoreline reaches 
can help attenuate wave energy and height to protect vulnerable shoreline segments 
and at-risk critical assets. Over 300 acres of historical salt marsh on Humboldt Bay 
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could be restored, with the use of dredged sediment, to protect vulnerable shoreline 
structures. 
Opportunities also exist to create living shorelines to protect vulnerable areas and 
assets at risk outside the footprint of historic salt marsh distribution on Humboldt Bay. 
This study has also identified these locations.  
Identified sites that support mudflats at elevations below MHW (5.8 ft) could be raised 
with dredged sediment to create living shorelines. On Humboldt Bay, salt marsh plains 
occur between elevations of 5.8 ft and the mean annual maximum water (MAMW) 
elevation of 8.8 ft. Approximately 1,602 cubic yards (CY) of fill per acre is required to 
raise surface elevation 1 foot. Thus, constructing living shorelines could utilize from 1 to 
3 feet of fill, and require 1,602 to 4,806 CY of fill per acre, if available. 
There are diked shoreline hydrologic sub-units where a phased retreat of the dike 
shoreline could utilize dredged sediment. Isolated from daily tidal inundation, these 
former tidelands are generally 1 to 3 feet lower in elevation than current salt marsh 
plains because of soil compaction caused by oxidation. Raising the elevation of these 
former tidelands could create a protective living shoreline in front of the relocated dike 
shoreline and restore salt marsh habitat values. 
1.6 Salt Marsh Habitat 
In addition to protecting shorelines, salt marshes provide food, nursery habitat, and 
refuge for fish, shorebirds, waterfowl and other coastal species. Humboldt Bay has lost 
as much as 90% of the historic salt marsh habitat areas surveyed in 1870. The salt 
marsh area has been reduced by wave-induced erosion, by reclamation for agricultural 
land use, and construction of the North West Pacific railroad (Laird 2007), and other 
developments. There are, however, opportunities to restore salt marsh, a valuable and 
diminished coastal resource, with dredged sediments.  
Sediment augmentation of salt marsh is a method to build resiliency of salt marsh areas 
with inadequate sediment supply to accrete in place as sea levels rise. Dredged 
sediment slurry is a potential source of sediment for such salt marsh areas and could be 
broadcast by rain bird-like sprayers or discharged from a pipeline that is moved to 
enable sediment dispersal. Temporary sediment containment structures (water filled 
coffer dams, composite sheet piling, silt fencing or some combination of these 
structures) may be necessary to reduce the movement of the sediment slurry. 
Excessive depth and rate of sedimentation can adversely affect existing vegetation and 
habitat, therefore applying sediment over time in thin layers may be necessary to avoid 
burying and killing existing vegetation.  This technique was first applied at the Seal 
Beach National Wildlife Refuge on degraded cordgrass habitat at a rate of 1,350 cubic 
yards per acre to a depth of 8-10 inches. A harbor maintenance dredging project was 
the source of sediment that was to be delivered by barge or pipeline. A similar project 
has been developed for Elk Horn Slough. 
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 2.0 Sediment Use Sites 
This study has identified 76 potential sediment use sites. There are 47 discrete 
sediment use sites (excluding six beach replenishment sites and 23 diked 
shoreline/diked former tideland sites) that span approximately 976 acres. Between 
1,564,000 and 4,626,300 CY of dredged sediments could be used at these sites. The 
amount of dredged sediment necessary to replenish six beach sites, is not known at this 
time. The amount of sediment to enhance 21 miles of dike structures rated highly 
vulnerable to sea level rise or are actively eroding or to elevate 7,400 acres of diked 
former tidelands can only be roughly estimated at this time. 
Identified sites are associated with one of the two primary dredging areas: marinas at 
Woodley Island and City of Eureka and the King Salmon Channel. Of the 76 sediment 
use sites identified, 50 are within 3 miles of a dredging area. Both local and state 
coastal development jurisdictions are involved, including three Local Coastal Programs: 
Humboldt County’s Humboldt Bay Area Plan, City of Eureka, and the City of Arcata.  
2.1 Waterfront Sites  
Sixteen waterfront sites have been identified that are vulnerable to tidal inundation from 
0.5 to 1.0 meter of sea level rise (Table 1). Thirteen of these sites could receive 
sediment slurry piped from dredging at the marinas, and three sites could receive 
sediment from dredging at the King Salmon Channel. Seven sites are within 
approximately 1 mile of the dredging areas, four more are within 2 miles, and the 
remaining five sites are between 2 and 3 miles away (Figure 1 and Figure 2). The 13 
sites associated with the marina dredging areas occupy 230.9 acres and could use 
369,800 CY of dredged material minimum and 1,043,900 CY maximum. The three sites 
near the King Salmon Channel area span 22.2 acres and could use 35,404 CY to 
106,212 CY of material.  
The District’s Redwood Terminal 1 is one of the identified waterfront sediment use sites. 
It is a low-lying area that is mostly undeveloped and vulnerable to tidal inundation 
(Figure 3). Sediment could be used alone or in combination with other fill materials to 
raise the surface elevation of the undeveloped portions of site WF-1 and five other sites 
(WF-1, WF-2, and WF-7-WF-10) that are mostly undeveloped.  
With sea level rise, ten low-lying undeveloped waterfront sites (WF-2-WF-6 and WF-12-
WF-16) would become pathways for tidal inundation of other lands and assets inland of 
these sites. Using dredged sediment to raise the surface elevation of these low-lying 
undeveloped sites could block these pathways for tidal inundation. Two sites (WF-15 
and WF-16) would also protect Fields Landing, a community at risk for sea level rise 
inundation (Figure 4). 
A significant portion of the community of Fairhaven is also at risk for tidal inundation by 
1.0 meter of sea level rise. Increasing the elevation of site WF-2 could enable Fairhaven 
to retreat from sea level rise over time (Figure 5). Similarly, the adjoining low-lying site 
WF-3 provides a pathway for inundation of Fairhaven but could be raised in elevation to 
protect against sea level rise (Figure 5). Elevating waterfront sediment site WF-4 in this 
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area could block a pathway for inundation of New Navy Base Road and the City of 
Eureka’s Samoa Airport. WF-5 and WF-6 are undeveloped low-lying waterfront sites 
within the City of Eureka that are vulnerable to sea level rise. If raised in elevation, 
these sites would protect inland urban development from tidal inundation (Figure 6). 
Five vacant waterfront sites (WF-7 to WF-11) are low-lying and vulnerable to tidal 
inundation by 1.0 meter of sea level rise. Raising the elevation of these waterfront lots 
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Table 1. Summary of waterfront property dredged sediment use sites, dominant land use of 



























WF-1 68.4 109,577 328,730 5,348  CDI ST/LO HBAP 
WF-2 41.4 66,323 198,968 11,212  MG ST/LO HBAP 
WF-3 33.0 52,866 158,598 13,080  MG/RX ST/LO HBAP 
WF-4 5.6 8,971 26,914 15,372  MG LOCAL HBAP 
WF-5 3.6 5,767 17,302 7,517  GSC/NR STATE COE 
WF-6 2.8 4,486 13,457 6,050  WFC STATE COE 
WF-7 11.4 18,263 36,526 5,153  WFC STATE COE 
WF-8 9.7 15,603 31,207 4,080  C-WFC STATE COE 
WF-9 3.0 4,806 9,612 623  C-WFC ST/LO COE 
WF-10 3.5 5,543 5,543 3,910  CDI STATE COE 
WF-11 5.0 7,946 7,946 7,551  CDI STATE COE 
WF-12 15.2 24,350 73,051 11,459  CDI STATE COE 
WF-13 28.3 45,337 136,010 14,481  CDI/NR STATE COE 
WF-14 2.0 3,204 9,612  1,450 MR/CDI STATE HBAP 
WF-15 12.4 19,865 59,594  2,805 MR/MG ST/LO HBAP 
WF-16 7.7 12,335 37,006  7,328 CDI ST/LO HBAP 
TOTAL 253.0 405,242 1,150,076      
Land Use: CDI = Coastal Dependent Industrial; MG = General Industrial; RX = Rural Ex Urban; WFC = Waterfront 
Commercial; MR = Resource Dependent 
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 Location of water front sediment sites WF-14-WF-16. 
 
Figure 2. 
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 Low-lying waterfront sediment use site (WF-1) that is vulnerable to 1.0 meter of sea 
level rise (blue shading). 
 
 
 White arrows point to low-lying waterfront sediment use sites WF-15 and WF-16 
(polygons with blue boundary and white shading) that could block pathways for tidal 
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 White arrows point to low-lying waterfront sediment use sites WF-2 and WF-3 
(polygons with blue boundary and white shading) that could block pathways for tidal 
inundation of the community of Fairhaven, which is vulnerable to 1.0 meter of sea level rise 
(blue shading).  WF-4 could block a pathway to inundation of the New Navy Base Road and the 
Samoa Airport. 
 
 White arrows point to low-lying waterfront sediment use sites WF-5 and WF-6 
(polygons with blue boundary and white shading) that could create barriers to tidal inundation 
of the City of Eureka, which is vulnerable to 1.0 meter of sea level rise (blue shading). 
Figure 5 .. 
Figure 6.
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 Waterfront sediment use sites WF-7 through WF-11 (polygons with blue boundary 
and white shading) are low-lying vacant properties that are vulnerable to 1.0 meter of sea level 
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Potential waterfront sediment use site WF-14 is a remnant of the King Salmon Channel 
that could be filled to block a pathway for inundation of PG&E’s regional power 
generating facilities (Figure 8). Tidal inundation of the PG&E property and facilities 
could begin to occur with 1.0 meter of sea level rise by MMMW eight or more times a 
year.   
 
 
 Waterfront sediment use site WF-14 (polygon with blue boundary and white shading) 
that could block a pathway for tidal inundation of PG&E’s property and facilities vulnerable to 
1.0 meter of sea level rise MMMW (blue shading). 
  
Figure 8. 
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2.2 Beach Replenishment 
In addition to the former beach disposal site in the surf zone near Samoa, five beach 
replenishment sites have been identified along Humboldt Bay. These sites are in areas 
of high wave energy, either directly across from the entrance to the bay or where 
reflective waves generated by the entrance to the bay come ashore on Elk River Spit 
and North Spit (Figure 9). Using dredged sediment in lieu of bank fortification will retain 
the recreational values of these sites for the enjoyment of the public as well as soften 
the shoreline and reduce erosion (CSMWG 2017). The amount of dredged sediment 
necessary to replenish the five new beach sites is not known at this time. 
 
 
 Location of beach replenishment sediment sites BR-1–BR-5. Figure 9. 
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2.3 Diked Shoreline Structures and Diked Former Tidelands 
There are 23 diked hydrologic sub-units consisting of a 39.6 miles of diked shoreline 
structure and 7,404 acres of former tidelands on Humboldt Bay (Figure 10–Figure 12, 
Table 2). The diked shorelines in these 23 units protect agricultural uses, commercial 
developments, public airport facilities, utility and transportation infrastructure, and state 
and federal wildlife refuges (Table 3). 
 
  Diked shoreline hydrologic sub-units (white boundary). Two hydrologic sub-units are 
within Mad River Slough (MRS) and four are within Arcata Bay (AB). Diked shoreline reaches 
(red) and diked former tidelands (white shading) with potential MAMW inundation area (blue 
shading). 
Figure 10. 
Humboldt Bay Dredged Sediment Beneficial Uses 
Trinity Associates December 2019 16 
 
 
  Eleven diked shoreline hydrologic sub-units (white boundary) within Eureka Slough 
(ES). Diked shoreline reaches (red) and diked former tidelands (white shading) with potential 
MAMW inundation area (blue shading). 
 
Figure 11.
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 Diked shoreline hydrologic sub-units (white boundary). Three units are within Elk 
River Slough (ERS) and one in the South Bay (SB) unit. Diked shoreline reaches (red) and diked 
former tidelands (white shading) with potential MAMW inundation area (blue shading). 
Figure 12. 
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Table 1. Summary of diked shoreline hydrologic sub-unit characteristics.  




Elevation < 9.7 ft 
(Miles) 
Elevation < 10.7 ft 
(Miles) 
MRS-1 4.75 911 0.77 1.31 
MRS-2 2 349 0.55 0.51 
MRS-3 1.13 72 0.12 0.22 
AB-1 6.14 1,218 0.71 1.27 
AB-2 0.76 383 0.15 0.11 
AB-3 0.55 139 0.55 0 
AB-4 0.38 79 0.38 0 
ES-1 3.32 775 0.29 0.55 
ES-1a 1.1 75 0.01 0.08 
ES-2 5.26 799 0.71 1.68 
ES-3 1.75 174 0.41 0.78 
ES-4 0.23 71 0.03 0.02 
ES-5 1.1 77 0 0.09 
ES-6 0.64 32 0.08 0.24 
ES-7 0.28 8 0.11 0.14 
ES-8 0.57 29 0.02 0.21 
ES-9 0.21 7 0.11 0.1 
ES-10 0.61 15 0.07 0.18 
ES-11 0.21 3 0.02 0.06 
ERS-1 1.51 371 0.43 0.25 
ERS-2 0.79 40 0.7 0.06 
ERS-3 0.41 194 0.4 0.03 
SB-1 5.94 1,583 2.69 2.53 
23 Units 39.64 7,404 9.31 10.42 
ft = feet 
MRS = Mad River Slough; AB = Arcata Bay; ES = Eureka Slough; ERS = Elk River Slough;  
SB = South Bay. 
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The CRSMP (2017) identified the opportunity to reinforce dike structures by placing 
dredged sediment on the landward side of dikes, acting as a stability berm against slope 
failure and earthquakes. The composition of the dredged sediment is mostly fine silty-
clay material, with some sand. When dewatered, the dredged sediment could be utilized 
as fill material for the core of earthen dikes. An earthen dike designed with a 2:1 slope 
and a 6-ft surface elevation, a crest elevation of 14 ft (MAMW elevation for the high sea 
level rise projection by 2100) and a minimum 10-ft crest width for equipment access 
results in a 42-ft wide base that would require approximately 40,700 CY of fill per mile. 
Rebuilding an eroded dike could require as much as 20,300 CY of fill per mile. Raising a 
dike with a 10-ft crest to 14 ft may require approximately 26,600 CY of fill per mile. 
There are 9.3 miles of diked shoreline that are vulnerable to being overtopped by 2 ft of 
sea level rise. Another 10.4 miles are vulnerable to being overtopped by 3 ft of sea level 
rise. There are 7,404 acres that would tidally inundated under existing conditions if the 
dikes are breached. Due to deferred maintenance, approximately 3.3 miles of diked 
shoreline are actively eroding and susceptible to breaching during king tides. 
A simple rating scheme has been employed to rank sub-units based on the number and 
type of assets being protected by the diked shoreline (Table 3). All assets have a value 
of 1 except for state transportation. Highways 101 and 255 were given a higher value of 
2 due to their regional importance. A majority of the critical utility and transportation 
infrastructure assets are in six diked sub-units: ES-1, AB-1–AB-4, and SB-1. For the 
benefit of the Humboldt Bay region, building resiliency in the dikes on these sub-units 
should be a priority. 
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Table 2. Diked hydrologic sub-units and the utility, transportation, and coastal resource assets 
they protect that are at risk from sea level rise.  






























































MRS-1      X     1 
MRS-2           0 
MRS-3      X     1 
AB-1 X   X  X X  X X 7 
AB-2 X  X X X X X   X 8 
AB-3 X  X X X X X   X 8 
AB-4 X  X X X X X    7 
ES-1  X X  X X X X X X 9 
ES-1a       X  X  3 
ES-2 X  X X  X     4 
ES-3 X  X   X     3 
ES-4 X  X X  X     4 
ES-5           0 
ES-6 ?     X     1 
ES-7 ?     X     1 
ES-8           0 
ES-9   X   X     2 
ES-10           0 
ES-11      X     1 
ERS-1 X  X X  X    X 5 
ERS-2 X  X   X     3 
ERS-3 X X X X  X     5 
SB-1   X  X X X  X X 7 
MRS = Mad River Slough; AB = Arcata Bay; ES = Eureka Slough; ERS = Elk River Slough; SB = South Bay 
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2.4 Living Shorelines 
The CRSMP (2017) identified the potential to create living shorelines to protect 
shoreline structures such as dikes, railroad, Bay trail and Highway 101.  
A constructed salt marsh is referred to as a “living shoreline.” Living shorelines can 
protect shorelines and the assets that they protect in turn. Salt marshes are inter-tidal 
wetlands that protect shorelines from wave-induced erosion and serve important habitat 
functions. 
Four potential living shoreline (LS) sites and 16 salt marsh restoration (SMR) sites have 
been identified (Figure 13 and 14, Table 4) that could help protect vulnerable built 
shoreline structures and low-lying areas from wave-induced erosion or overtopping 
(Table 4). Two LS sites could receive sediment slurry piped from dredging at the 
marinas. Eight of the SMR-LS sites could receive sediment from dredging at the King 
Salmon Channel. One LS and three SMR-LS sites are within approximately 2 miles of 
the dredging areas. Ten additional sites (one LS and nine SMR-LS) are within 
approximately 3 miles of a dredging area. The remaining six sites are more than 3 miles 
away. Of the 14 sites within 3 miles of a dredging area, 6 are associated with the marina 
dredging areas and occupy 77.9 acres, which would use 124,800–374,400 CY of 
material. The eight sites near the King Salmon Channel area could utilize 157,500–
505,600 CY of material to cover 98.3 acres to a depth of 8.8 ft.  
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  Living shoreline sites (LS; green) and salt marsh restoration-living shoreline sites 
(SMR-LS; gold) in the Arcata Bay area. 
Figure 13. 
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 Salt marsh restoration-living shoreline sites (SMR-LS; gold) in the South Bay area. 
  
Figure 14. 
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Table 3. Living shoreline (LS) and salt marsh restoration (SMR) sediment use sites, area in 
acres, minimum and maximum volumes capacities in cubic yards, distance in linear feet to 


















LS-1 16.3 26,113 78,338 10,817  WC 
LS-2 15.3 24,511 73,532 12,949  WC 
LS-3 2.5 4,005 12,015 24,103  NR/MG 
LS-4 1.1 1,762 5,287 25,973  NR 
Sub-Total 35.2 56,390 169,171    
SMR-LS-1 21.7 34,763 104,290 11,004  WC 
SMR-LS-2 15.1 24,190 72,571 14,037  WC 
SMR-LS-3 2.6 4,165 12,496 15,962  WC 
SMR-LS-4 22.7 36,365 109,096 20,525  NR 
SMR-LS-5 82.2 131,684 395,053 21,963  AE/STATE 
SMR-LS-6 20.4 32,681 98,042 24,764  NR 
SMR-LS-7 102.0 163,404 490,212 20,629  STATE 
SMR-LS-8 6.9 11,054 33,161 9,271  WD 
SMR-LS-9 27.0 43,254 129,762  1,055 MC 
SMR-LS-10 26.6 42,613 127,840  12,231 AE 
SMR-LS-11 4.2 6,728 20,185  12,275 AE 
SMR-LS-12 6.1 9,772 29,317  12,725 AE 
SMR-LS-13 6.8 10,894 32,681  13,279 AE 
SMR-LS-14 10.1 16,180 48,541  13,279 AE 
SMR-LS-15 10.8 17,302 51,905  13,288 STATE 
SMR-LS-16 6.7 10,733 32,200  14,905 STATE 
Sub-Total 371.9 595,784 1,787,351    
TOTAL 407.1 652,174 1,956,523    
Land Use: WC = Waterfront Commercial; NR = Natural Resources; MG = General Industrial; AE = 
Agricultural Exclusive; State = State Jurisdiction; WD = MC = Coal Dependent Industrial. 
CY = cubic yards; ft = feet  
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Two of the LS sites (LS-1 and LS2) (Figure 15) are presently mudflats that present 
opportunities to create living shorelines to protect Highway 101, which is vulnerable to 
1.0 meter of sea level rise at these locations. Two SMR-LS sites (SMR-LS 2 and SMR-
LS3), in combination with the two LS sites, could create a broad living shoreline that 
would protect vulnerable shoreline segments and at-risk assets as well as restore 
historical salt marsh (Figure 15). Three SMR-LS sites (SMR-LS-1, 2 and 3) would help 
defend diked shoreline structures that are protecting valuable commercial property, the 
county’s Murray Field Airport, Highway 101, and utility infrastructure.  
 
 
  Living shoreline sites (LS; green) historical salt marsh mapped in 1870 (U.S. Coast 
Survey) (SLR-LS; gold shaded areas), and a vulnerable segment of Highway 101 inundated by 1.0 
meter of sea level rise (blue shading). 
SMR-LS-8 could both provide restored salt marsh habitat and help protect the City of 
Eureka’s newly constructed Waterfront Trail (Figure 16). SMR-LS-9 also would restore 
salt marsh and help protect critical transportation infrastructure (Highway 101 and King 
Salmon Avenue) (Figure 16).  
A cluster of sites (SMR-LS 10-16) would protect the Humboldt Bay National Wildlife 
Refuge and Highway 101 (Figure 14). 
 
Figure 15.
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 Historic salt marsh mapped in 1870 (U.S. Coast Survey) (SLR-LS; gold shaded areas), 
and a vulnerable segment of Waterfront Trail (left) and King Salmon Avenue (right), inundated 
by 1.0 meter of sea level rise (blue shading). 
 
2.5 Salt Marsh Habitat 
Salt marsh is a valuable inter-tidal wetland habitat that at one time occupied nearly a 
third of the tidal footprint of Humboldt Bay but has been reduced to less than 10% of its 
historic extent (Laird 2007). Both the CRSMP (2017) and SHN (2015) studies identified 
salt marsh restoration sites. There are 11 sediment sites identified here where salt 
marsh restoration (SMR) could occur to provide valuable habitat, independent of 
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 Salt marsh restoration sites in Arcata Bay. 
 
Figure 17. 
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 Salt marsh restoration sites in Eureka Bay and South Bay. 
  
Figure 18. 
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Table 4. Salt marsh restoration (SMR) sediment use sites, area (acres), minimum and maximum 
volume (cubic yards) capacity, direct distance (linear ft) to dredging areas at Marinas or King 
Salmon Channel, dominant land use of site, coastal development jurisdiction, and Local Coastal 


















SMR-1 40.2 64,400 193,201 8,104  NR 
SMR-2 3.3 5,287 15,860 6,116  WC 
SMR-3 11.2 17,942 53,827 7,808  WC 
SMR-4 4.9 7,850 23,549 11,126  WC 
SMR-5 30.4 48,701 146,102 33,687  AE 
SMR-6 11.7 18,743 56,230  1,201 MR/CR 
SMR-7 1.5 2,403 7,209  8,093 STATE 
SMR-8 13.5 21,627 64,881  10,436 AE 
SMR-9 92.8 148,666 445,997  17,294 STATE 
SMR-10 73.9 118,388 355,163  19,633 NR 
SMR-11 30.7 49,181 147,544  17,238 NR 
TOTAL 314.1 503,188 1,509,565    
Land Use: WC = Waterfront Commercial; NR = Natural Resources; MG = General Industrial; AE = 
Agricultural Exclusive; State = State Jurisdiction; MR/CR= Resource Dependent/Commercial 
Recreation. 
CY = cubic yards; ft = feet 
 
Five SMR sites are associated with the marina dredging area and six with the King 
Salmon dredging area. SMR-6 is the only site within 1 mile of a dredging area, and six 
sites (SMR-1–3 and SMR-7–8) approximately 2 miles from a dredging area. The 
remaining four sites are more than 3 miles away. Of the seven sites within 2 miles of a 
dredging area, four are associated with the marina dredging areas and occupy 59.6 
acres (potentially utilizing 95,500–286,400 CY of material). The three sites near the 
King Salmon Channel area cover 26.7 acres (42,800—128,300 CY). SMR-8 could serve 
as a living shoreline for the Bay Trail between Fields Landing and College of the 
Redwoods (Figure 19).  
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  Salt marsh restoration site SMR-8 as surveyed in 1870 (U.S. Coast Survey) showing 
the tidal inundation area by 1.0 meters of sea level rise (blue shading). 
  
Figure 19. 
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